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(54) Digital satellite broadcasting receiver 

(57) A tuner part (270) of a digital satellite broad- 
casting receiver includes an IF signal demodulator part 
(52) and an I/Q signal demodulator part (272). These 
demodulator parts (52, 272) are formed on different 
substrates (42. 276), and covered with different chassis 
(56, 274) respectively. Low-pass filters (100, 110) are 
provided between an amplifier circuit (94) of the IF sig- 
nal demodulator part (52) and an output terminal (80) 

Fia27 


and between an IF signal input terminal (82) of the I/Q 
signal demodulator part (272) and a baseband con- 
verter circuit (284) respectively Further, an AGC detec- 
tor circuit (280) for detecting the level of an IF signal for 
the baseband converter circuit (284) is provided for con- 
trolling the amplifier circuit (94) of the IF signal demodu- 
lator part (52) by its AGC voltage. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a receiver for 
receiving satellite broadcasting which transmits digitally 
compressed video and audio information digitally mod- 
ulated by QPSK (quadrature phase shift keying) modu- 
lation, for example, and more particularly, it relates to a 
tuner part for receiving signals of the 1 GHz band from 
an antenna (LNB: low noise block downconverter) and 
selecting a channel. 

Description of the Background Art 

Satellite television broadcast systems can be 
divided into an analog FM system which frequency- 
modulates analog video and audio signals and a digital 
modulation system which digitizes and compresses 
analog video and audio signals and digitally modulates 
the compressed data by QPSK modulation or the like for 
transmitting the same. 

Due to the development of the semiconductor tech- 
nique and the digital image compression technique, it is 
nowadays possible to transmit a larger number of televi-. 
slon programs by the digital modulation system in the 
same frequency band as conipared with the analog FM 
system. Therefore, digital modulation satellite broad- 
casting is employed or planned, at present. Also in rela- 
tion to CATV (cable television) and ground wave 
broadcasting, employment of the digitization system is 
discussed. 

Fig. 35 is a block diagram showing a part 402 for 
making a transport output in a digital DBS (direct broad- 
casting satellite) receiver 400. The term "transport out- 
put" indicates a data format defined by the MPEG 
standard for transmission/reception of data compressed 
in the MPEG standard. Video and audio data are multi- 
plexed in the transport output. 

Referring to Fig. 35, the transport output part 402 
includes an RF (radio frequency) signal input terminal 
60. a tuner circuit 410 for selecting a signal of a certain 
single channel from RF signals and converting the 
same to an intermediate frequency (hereinafter referred 
to as IF) signal, an l/Q demodulator 412 for demodulat- 
ing baseband signals including I (in-phase) and Q 
(Quadrature-phase) signals from the IF signal., and a 
QPSK demodulator + FEC part 414 for digitally 
processing outputs of the l/Q demodulator 412. per- 
forming error detection, error correction etc. and obtain- 
ing the transport output 

The QPSK demodulator + FEC part 414 includes 
an A/D converter circuit 416 for digitizing the baseband 
signals outputted from the l/Q demodulator 412. a 
QPSK demodulator 418 for QPSK-demodulating out- 
puts of the AJD converter circuit 416. a Viterbi decoder 
420 for Viterbi-decoding outputs of the QPSK demodu- 


lator 418, and a Reed-Solomon error correcting circuit 
422 for error-correcting outputs of the Viterbi decoder 
420 by Reed-Solomon coding. 

The Viterbi decoding is one of techniques for 
5 detecting the most probable series in case of receiving 
data series recorded with data-to-data correlation. The 
feature of the Viterbi decoding resides in that the origi- 
nal data series is easy to detect even when the data 
include noise. The Reed-Solomon coding is one of en-or 
10 correctipn coding methods for transmitting/receiving 
data with addition of data for error correction. 

The QPSK demodulator 41 8 and the l/Q demodula- 
tor 412 are controlled by a microcomputer 404. 

Fig. 36 shows the block structure of the conven- 
es tional tuner part 408 along with the relation between a 
chassis for shielding and a substrate. In the following 
description including that of Fig. 36, it is assumed that 
the respective circuits are clearly divided into blocks, 
simply for the purpose of convenience. In practice, the 
20 circuits are not so clearly divided into blocks. 

Referring to Fig. 36. the tuner part 408 includes an 
IF signal demodulator part 410 for selecting a signal of 
a single channel from RF signals of the 1 GHz band 
consisting of a plurality of channels received from an 
25 LNB of an antenna, amplifying this signal and convert- 
ing the same to an IF signal, and an l/Q signal demodu- 
lator part 412 for demodulating I and Q signals which 
are baseband signals by demodulating the IF signal out- 
putted from the IF signal demodulator part 410. The IF 
30 signal demodulator part 410 and the l/Q signal demod- 
ulator part 412 are formed on the same substrate 432. 
and stored in a single chassis 430. 

The IF signal demodulator part 410 includes an RF 
signal input circuit 90 which is connected to receive the 
35 RF signals from the RF signal input terminal 90. a fre- 
quency selector circuit 96 for oscilJating a first local 
oscillation signal for selecting a signal of a certain single 
channel from the RF signals, an IF signal converter cir- 
cuit 92 for mixing the first local oscillation signal with the 
40 RF signal for converting the same to an IF signal, an 
amplifier circuit 94 for amplifying the IF signal at an 
amplification factor which is decided by a supplied AGC 
(Auto Gain Control) voltage and controlling the same to 
a prescribed bandwidth for outputting this signal, and an 
45 AGC control circuit 98 for controlling a signal attenua- 
tion factor in the RF signal input circuit 90 and the signal 
amplification factor in the amplifier circuit 94 on the 
basis of an AGC control voltage (AGC IN) supplied from 
a terminal 78. The AGC control voltage is supplied from 
50 an integrated circuit for PSK/QPSK demodulation which 
will be described later. 

This tuner part 408 has an input terminal 66 for 
applying supply voltage to the LNB, source voltage ter- 
minals 68 and 70 for supplying source voltages, termi- 
55 nals 72 and 74 for supplying data for specifying a 
selected frequency from the microcomputer and a clock 
signal, respectively and a terminal 76 for supplying a 
tuning voltage (28 V). 

The l/Q signal demodulator part 412 includes a 
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second oscillator circuit 112 for outputting a second 
local oscillation signal having a frequency substantially 
identical to the frequency of the IF signal, a 90** phase 
shifter 114 for producing two oscillation signals which 
are 90° out of phase with each other from the second 5 
local oscillator circuit 112, a baseband converter circuit 
1 16 for mixing the IF signal received from the amplifier 
circuit 94 with the two oscillation signals from the 90'' 
phase shifter 114 with each other, converting the same 
to baseband signals consisting of I and Q signals and w 
outputting these signals, and an amplifier circuit 1 18 for 
amplifying the I and Q signals outputted from the base- 
band converter circuit 116 respectively and outputting 
the same to l/Q signal output terminals 62 and 64, The 
l/Q signal demodulator part 412 further has terminals 15 
84, 86 and 88 for supplying prescribed source voltages. 

The terminals 72 and 74 are connected to the 
microcomputer 404 (not shown in Fig. 36) shown in Fig. 
35. 

Referring to Fig. 36, the RF signals inputted in the 20 
RF signal input terminal 60 are supplied to the IF signal 
converter circuit 92 through the RF signal input circuit 
90. These RF signals are mixed with the first local oscil- 
lation signal which is outputted from a first local oscilla- 
tor included in the frequency selector circuit 96, 25 
whereby the IF signal converter circuit 92 outputs 1 F sig- 
nals having frequencies defined by the frequency differ- 
ences between the RF signals and the first local 
oscillation signal. At this time, the frequency of the first 
local oscillation signal outputted from the frequency 30 
selector circuit 96 is locked on the basis of channel data 
supplied from the microcomputer 404. Thus, the IF sig- 
nal converter circuit 92 selects only one channel. 

The IF signal is amplified by the amplifier circuit 94 
and bandwidth-limited to become a signal having a fre- 35 
quency of 479.5 MHz. further level-controlled in accord- 
ance with a control voltage from the AGC control circuit 
98, and guided to the l/Q signal demodulator part 412. 

The second local oscillator 1 12 generates a second 
local oscillation signal having the same frequency as 40 
the IF signal. The 90*^ phase shifter 114 produces sig- 
nals which are 90*" out of phase with each other from the 
second local oscillation signal, and supplies the same to 
the baseband converter circuit 1 16. The baseband con- 
verter circuit 116 mixes the IF signal with the two oscil- 45 
lation signals which are 90° out of phase with each 
other respectively, and extracts phase information from 
the IF signal, thereby obtaining I and Q signals which 
are baseband signals. 

The I and Q signals are amplified by the amplifier so 
circuit 118 to proper levels respectively, supplied to a 
subsequent circuit (QPSK demodulator part) from the 
l/Q signal output terminals 62 and 64. to be QPSK- 
demodulated. 

As hereinabove described, the second local oscilla- ss 
Won signal generated from the second local oscillator 
112 in the l/Q signal demodulator part 412 is made to 
have the same frequency as the IF signal, in order to 
demodulate the IF signal. Further! the IF signal demod- 


ulator part 410 and the l/Q signal demodulatoi- part 412 
are formed on the same single substrate 432, and 
stored in the single chassis 430, Thus, the IF signal 
demodulator part 410 and the l/Q signal demodulator 
part 412 share a ground pattern. 

Therefore, the second local oscillation signal from 
the second local oscillator 112 of the l/Q signal demod- 
ulator part 412 may be mixed into the IF signal deniod- 
ulator part 410 through a power supply line, a signal line 
and the ground pattern on the common substrate 432. 
Since the 90*» phase shifter 114 and the AGC control cir- 
cuit 98 are arranged on the same substrate 432 in prox- 
imity to each other, further, a harmonic twice or three 
times the second local osciilation signal from the sec- 
ond local oscillator 112 may be mixed into the AGC con- 
trol circuit 98 from the 90* phase shifter 114 through a 
floating capacitance, and inputted in the RF signal input 
terrninal 60 through the circuits in the IF signal demod- 
ulator part 410. 

If the RF signal selected in the IF signal converter 
circuit 92 has the same frequency as this harmonic in 
this case, the unnecessary harmonic interferes with the 
originally required normal IF signal, leading to inferior 
QPSK modulation. In case of digital broadcasting, such 
inferior demodulation results in data loss to mosaic the 
screen, and the picture quality is heavily deteriorated as 
compared with the analog system. Therefore, such 
interference is preferably eliminated to the minimum. 

For example, the second local oscillator 112 oscil- 
lates at 479.5 MHz. Harmonics twice, three times and 
four times this frequency are 959 MHz, 1 438.5 MHz and 
1918 MHz respectively. Spurious responses are caused 
at input frequencies in the range of ±10 MHz with 
respect to these frequencies. In case of the harmonic 
having the frequency of 959 MHz, for example, a spuri- 
ous response is caused in the range of input frequen- 
cies of 949 MHz to 969 MHz. . 

While the AGC control circuit 98 of the IF signal 
demodulator part 410 is supplied with the AGC control 
voltage from the QPSK demodulator part, it is neces- 
sary to quicken the response of AGC control through 
the AGC control, circuit 98 and the amplif ier circuit 94, in 
order to perform QPSK demodulation in an excellent 
state. 

SUMMARY OF THE INVENTION 

Accordingly an object of the present invention is to 
provide a digital satellite broadcasting receiver having a 
tuner part which can effectively prevent signal interfer- 
ence caused by mixture of a second local oscillation sig- 
nal and its harmonic into an IF signal demodulator part, 
for maintaining an excellent receiving state. 

Another object of the present invention is to provide 
a digital satellite broadcasting receiver having a tuner 
part which can properly keep an amplification factor for 
an IF signal so that QPSK demodulation is performed in 
an excellent state. 

The inventive digital satellite broadcasting receiver 
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includes a tuner including an IF signal demodulator part 
for selecting a signal of a single channel from RF sig- 
nals received by an antenna and converting the same to 
an IF signal, an l/Q signal demodulator part for demod- 
ulating I and Q signals from the IF signal outputted from 5 
the IF signal demodulator part, a first shielding storer for 
storing the IF signal demodulator part, and a second 
shielding storer, which is different from the first shielding 
storer. for storing the l/Q signal demodulator part 

The IF signal demodulator part and the l/Q signal 10 
demodulator part are stored in different shielding stor- 
ers, whereby it is possible to prevent an unnecessary 
oscillation signal, from being mixed into the IF signal 
demodulator part from the l/Q signal demodulator part. 
The l/Q signal demodulator part is prevented from 15 
occurrence of signal interference, whereby an excellent 
receiving state can be maintained. 

Preferably, the IF signal demodulator part includes 
a first substrate, and a circuit element for IF signal 
demodulation which is arranged on the first substrate. 20 
The l/Q signal demodulator part includes a second sub- 
strate which is different from the first substrate, and a 
circuit .elertient for l/Q signal demodulation which is 
arranged on the second substrate. 

More preferably the IF signal demodulator part 25 
includes an RF signal input circuit for inputting the RF 
signals, a first local oscillator circuit for oscillating a first 
local oscillation signal for selecting the signal of the sin- 
gle channel from the RF signals, and amplifier circuit for 
mixing the local oscillation signal with the RF signal, 30 
converting the same to an IF signal, and amplifying the 
IF signal at an amplification factor which is decided by 
an externally supplied control signal. The l/Q signal 
demodulator part includes a second oscillation signal 
generating circuit for generating a second local oscilla- 35 
tion signal having a frequency substantially identical to 
that of the IF signal for orthogonally detecting the IF sig- 
nal, a mixer for orthogonally detecting the IF signal with 
the local oscillation signal for demodulating baseband 
signals, a detector circuit which is connected to receive 40 
the IF signal inputted in the mixer for detecting the IF 
signal inputted in the mixer and outputting a control sig- 
nal to be supplied to the amplifier circuit of the IF signal 
demodulator part, and an amplifier circuit for amplifying 
outputs of the mixer and controlling the same to a pre- 45 
scribed bandwidth for outputting the same. 

The level of the IF signal inputted in the l/Q signal 
demodulator part is detected by the detector circuit, for 
adjusting the level of the IF signal in the IF signal 
demodulator part with the detected output. The inputted so 
IF signal is maintained at a constant level, whereby the 
l/Q demodulator circuit can demodulate I and Q signals 
of proper levels by simply fine-controlling the amplifica- 
tion factor In the mixer. Thus, processing in a subse- 
quent QPSK demodulator circuit or the like can be 55 
performed in an excellent state, and excellent picture 
quality can be maintained. 

The second oscillation signal generating circuit may 
be a synchronous circuit provided with feedback from 


the subsequent PSK/QPSK demodulator, or a quasi- 
synchronous circuit oscillating a local oscillation signal 
of a prescribed frequency with no feedback. The circuit 
can be properly selected in accordance with the demod- 
ulation system of the subsequent PSK/QPSK demodu- 
lator. 

The second oscillation signal generating circuit may 
include a dielectric resonator as an inductance. The die- 
lectric resonator is mounted on the substrate in close 
contact therewith, whereby the second oscillation signal 
generating circuit is hardly influenced by vibration and 
the receiver is resistant against microphonic noise. 

According to another preferred embodiment, the IF 
signal demodulator part and the l/Q signal demodulator 
part include circuit elements for IF signal demodulation 
and l/Q signal demodulation which are arranged on 
separate first and second regions on a surface of a 
common single substrate respectively, and.tbe first and 
second shielding storers store the first and second 
regions of the common single substrate respectively. 
More preferably, the first and second shielding storers 
are coupled with each other to form a single part, so that 
the common single substrate and the circuit elements 
for IF signal demodulation and l/Q signal demodulation 
which are arranged on the common single substrate are 
stored in the coupled first and second shielding storers. 

The IF signal derhodulator part and the l/Q signal 
demodulator part are arranged on the common sub- 
strate, whereby these circuits are easy to handle in case 
of assembling the tuner. Further, the IF signal demodu- 
lator part and the l/Q signal demodulator part are stored 
in different shieldrng storers, whereby mixture of an 
unnecessary oscillation signal from the l/Q signal 
demodulator part into the IF signal demodulator part 
can be prevented. Occurrence of signal interference in 
the l/Q signal demodulator part is prevented, -and an 
excellent receiving state can be maintained. 

According to still another preferred embodiment of 
the present invention, the IF signal demodulator part 
includes a substrate, a circuit element for IF signal 
demodulation which is arranged on the substrate, an IF 
signal output terminal for deriving an IF signal outputted 
from the circuit element for IF signal demodulation to 
the exterior of the substrate, a wiring pattern which is 
formed on a surface of the substrate between the circuit 
element for IF signal demodulation and the IF signal 
output terminal, and a first low-pass filter which is 
formed by employing the wiring pattern. More prefera- 
bly, the l/Q signal demodulator part includes another 
substrate which is different from that of the IF signal 
demodulator part, a circuit element for l/Q signal 
demodulation which is arranged on this substrate, an IF 
signal input terminal for receiving the IF signal outputted 
from the IF signal demodulator part and derived to the 
-exterior of the substrate from the IF signal output termi- 
nal, a wiring pattern which is formed on a surface of the 
substrate between the IF signal input terminal and the 
circuit element for l/Q signal deniodulation. and a sec- 
ond low-pass filter which is formed by employing the 
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wiring panern. 

The IF signal demodulator part and the l/Q signal 
demodulator part are arranged on different substrates 
while these demodulator parts are stored in different 
shielding storers, whereby it is possible to prevent an 
unnecessary oscillation signal from being mixed into the 
IF signal demodulator part from the l/Q signal demodu- 
lator part. Occurrence of signal interference in the l/Q 
signal demodulator part is prevented, and an excellent 
receiving state can be maintained. 

According to another aspect of the present inven- 
tion, a digital satellite broadcasting receiver has a tuner 
part, which includes an. IF signal demodulator part for 
selecting a signal of a single channel from received RF 
signals, converting the same to an IF signal, amplifying 
the IF signal to a proper level and outputting the same, 
and an l/Q signal demodulator part for demodulating the 
IF signal outputted from the IF signal demodulator part 
and outputting baseband signals including I and Q sig- 
nals. The IF signal demodulator part includes an RF sig- 
nal input circuit for inputting the RF signals, a first local 
oscillator circuit for oscillating a first local oscillation sig- 
nal for selecting the signal of the single channel from the 
RF signals, and amplifier circuit for mixing the first local 
oscillation signal with the RF signal, converting the 
same to an IF signal and amplifying the same at an 
amplification factor which is decided by an externally 
supplied control signal. The l/Q signal demodulator part 
includes a second oscillation signal generating circuit 
for generating a second local oscillation signal having a 
frequency substantially identical to that of the IF signal 
for orthogonally detecting the IF signal, a mixer for 
orthogonally detecting the IF signal with the second 
local oscillation signal and demodulating baseband sig- 
nals, a matching filter circuit which is inserted in a front 
stage of the mixier for matching an IF output impedance 
of the IF signal demodulator part and an input imped- 
ance of the mixer, and an amplifier circuit for amplifying 
outputs of the mixer, controlling the same to a pre- 
scribed bandwidth and outputting the same. 

The IF output impedance of the IF signal demodu- 
lator part is matched with the input impedance of the 
mixer, whereby a flat characteristic is attained in relation 
to the IF signal in a necessary frequency band. Levei 
change of the IF signal is reduced, whereby I and Q sig- 
nals of proper levels can be demodulated in the l/Q 
demodulator circuit. Thus, processing in a subsequent 
QPSK demodulator circuit etc. can be excellent per- 
formed., occurrence of bit errors is reduced, and excel- 
lent picture quality can be maintained. 

According to still another aspect of the present 
invention, a digital satellite broadcasting receiver com- 
prises a tuner part which includes an IF signal demodu- 
lator part for selecting a signal of a single channel from 
received RF signals, converting the same to an IF sig- 
nal, amplifying the IF signal to a proper level and output- 
ting the same, and an l/Q signal demodulator part for 
demodulating the IF signal outputted from the IF signal 
demodulator part and outputting baseband -signals 


including I and Q signals. The IF signal demodulator 
part includes an RF signal input circuit for inputting the 
RF signals, a first local oscillator circuit for oscillating a 
first local oscillation signal for selecting the signal of the 

5 single channel from the RF signals, and amplifier circuit 
for mixing the first local oscillation signal with the RF 
signal, converting the same to an IF signal, and amplify- 
ing the same at an amplification factor decided by an 
externally supplied control signal. The l/Q signal 

10 demodulator part includes a second oscillation signal 
generating circuit for generating a second local oscilla- 
tion signal having a frequency substantially identical to 
that of the IF signal for orthogonally detecting the IF sig- 
nal, a mixer for orthogonally detecting the IF signal with 

15 the second local oscillation signal and demodulating 
baseband signals, a detector circuit which is connected 
to receive the IF signal inputted in the mixer for detect- 
ing the IF signal and outputting a control signal to be 
supplied to the amplifier circuit of the IF signal demodu- 

20 later part, and an amplifier circuit for amplifying outputs 
of the mixer, controlling the same to a prescribed band- 
width and outputting the same. 

The level of the IF signal inputted in the l/Q signal 
demodulator part is detected by the detector circuit, and 

25 the level of the IF signal in the IF signal demodulator 
part is adjusted with the detected output. The inputted 
IF signal Is maintained at a constant level, whereby the 
. l/Q demodulator circuit can demodulate I and.;Q signals 
of proper levels by simply fine-controlling the amplifica- 

30 Hon factor in the mixer. Therefore, processing in a sub- 
sequent QPSK demodulator circuit or the like > can be 
performed in an excellent state, and excellent picture 
quality can be maintained. 

The foregoing and other objects, features, aspects 

35 and advantages of the present invention will become 
more, apparent from the following detailed description of 
the present invention when taken in conjunction with the 
accompanying drawings. 


40 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. .1 is a block diagram showing a tuner part 
according to an embodiment 1 : 
Fig. 2 is a biuuk diayiaiVi of an RF Signai input cir- 
45 cuit: 

Fig. 3 is a block diagram of an IF signal converter 
circuit; 

Fig. 4 is a block diagram of an amplifier circuit; 
Fig. 5 is a block diagram of a frequency selector cir- 
50 cuit; 

Fig. 6 is a block diagram of a baseband converter 
circuit; 

Fig. 7 Is a block diagram of the amplifier circuit; 
Fig. 8 is a block diagram showing a circuit arrange- 
55 ment state in case of storing an IF signal demodu- 
lator part and an I/Q signal demodulator part 
forming the tuner part according to the embodiment 
1 In different chassis respectively; 
Fig. 9 is a front elevational view of the tuner part 
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according to the embodiment 1 showing the IF sig- 
nal demodulator part and the l/Q signal demodula- 
tor part forming the tuner part, which are stored in 
different chassis respectively; 
Fig. 10 is a bottom plan view of the tuner part 
according to the embodiment 1 showing the IF sig- 
nal demodulator part and the l/Q signal demodula- 
tor part forming the tuner part, which are stored in 
different chassis respectively; 
Fig. 1 1 illustrates frequency characteristics of sig- 
nal levels in case of not forming and forming low- 
pass filters in the IF signal demodulator part and 
the l/Q signal demodulator part at (a) and (b) 
respectively; 

Fig. 12 is a circuit diagram of a first local oscillator; 
Fig. 1 3 is a graph showing the relation between tun- 
ing voltages and oscillation frequencies In the first 
local oscillator; 

Fig. 14 is a circuit diagram of a second local oscilla- 
tor; 

Fig. 15 is a circuit diagram of a first local oscillator 
in a modification of the embodiment 1 ; 
Fig. 16 Is a graph illustrating the relation between 
tuning voltages and oscillation frequencies In the 
first local oscillator In the modification of the embod- 
iment 1 ; 

Fig. 17 Is a block diagram showing a tuner part 
according to an embodiment 2; 
Fig. 18 is a block diagram of the tuner part showing 
a circuit arrangement state in case of forming an IF 
signal demodulator part and an l/Q signal demodu- 
lator part on a single substrate and covering the 
respective parts with Individual chassis respec- 
tively; 

Fig. 1i9 is a bottom plan view of the tuner part in 
case of forming the IF signal demodulator part and 
the l/Q signal demodulator part on the single sub- 
strate and covering the respective parts with the 
individual chassis respectively; 
Fig. 20 Is a front elevatlonal view showing the 
shape of the substrate, employed in the embodi- 
ment 2; 

Fig. 21 is a bottom plan vjew showing a body part of 
the chassis for covering the IF signal demodulator 
part In the tuner part according to the embodiment 

2; ■ 

Fig. 22 is a side elevational view of a body part of 
the chassis for covering the l/Q signal demodulator 
part: 

Fig. 23 is a front elevatlonal view of the body part of 
the chassis for covering the l/Q signal demodulator 
part; 

Fig. 24 is a bottom plan view of the body part of the 
chassis for covering the l/Q signal demodulator 

part; 

Fig. 25 is a side elevational view of the body part of 
the chassis for covering the l/Q signal demodulator 
part; 

Fig. 26 Is a partial front elevational view of the tuner 


part showing the state of a portion coupling the 
chassis for covering the IF signal demodulator part 
and the l/Q signal demodulator part respectively 
with each other; 
5 Fig. 27 is a block diagram showing a tuner part 

according to an embodiment 3; 
Fig. 28 is a block diagram of an AGC detector cir- 
cuit; 

Fig. 29 is a circuit block diagram of a baseband con- 

10 verter circuit; 

Rg. 30 is a front elevatlonal block diagram of the 
tuner part showing a circuit arrangement state in 
case of covering an IF signal demodulator part and 
an l/Q signal demodulator part with different chas- 

15 ' sis respectively in the embodiment 3; 

Fig. 31 is a graph showing the frequency character- 
istics of IF signals in the tuner part according to the 
embodiment 3, compared with the characteristics of 
the prior art; 

20 Fig. 32 is a block diagram showing a tuner part 

according to an embodiment 4; 

Rg. 33 is a front elevational block diagram of the 

tuner part according to the embodlrrient 4 showing 

its circuit arrangement state; 
25 Fig. 34 is a front elevational block diagram of a 

tuner part according to an embodiment 5, showing 

Its circuit arrangement; 

Fig. 35 is a block diagram showing a general DBS 

receiver; and 

30 Fig. 36 is a block diagram showing an IF signal 
demodulator part and an l/Q signal demodulator 
part of a conventional digital satellite broadcasting 
receiver. 

35 DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Embodiments 1 to 5 of the inventive digital satellite 
broadcasting receiver are now described in detail with 
40 reference to the drawings. 

Embodiment 1 

Fig. 1 is a block diagram showing the structure of a 
45 tuner part 40 of the digital satellite broadcasting 
receiver according to the embodiment 1. While Figs, 1 
to 10 illustrate the tuner part 40 of the digital satellite 
broadcasting receiver according to the embodiment 1, 
portions identical to those in the conventional receiver 
50 shown In Figs. 35 and 36 are denoted by the same ref- 
erence numerals. The names and functions of these 
portions are also identical to each other. Therefore, 
detailed description of these portions Is not repeated 
here unless particularly required. 
55 Referring to Fig. 1, the tuner part 4 of the embodi- 
ment 1 includes an IF signal demodulator part 52 for 
selecting a signal of a certain channel from RF signals 
of the 1 . GHz band including a plurality of channels 
received from an LNB of an antenna, amplifying the slg- 
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nal and thereafter converting the same to an IF signal, 
and an l/Q signal demodulator part 54 for mixing the IF 
signal outputted from the IF signal demodulator part 52 
with two local osciliation signals which are 90° out of 
phase with each other thereby demodulating I and Q 5 
signals which are baseband signals. 

Figs, 2 to 7 illustrate the structures of the respective 
circuits shown in Fig. 1 in detail. 

Referring to Fig. 2, an RF signal input circuit 90 
includes a high-pass filter 120 for receiving the RF sig- 10 
nals from an RF signal input terminal 60, an RF ampli- 
fier 120, an attenuator 124 for attenuating inputs in 
accordance with a control signal supplied from an AGC 
control circuit 80, and a low-pass filter 126 for passing 
only a signal under a prescribed band on the basis of a is 
signal supplied from a frequency selector circuit 96. The 
output of the low -pass filter 126 is supplied to an IF sig- 
nal converter circuit 92. 

Referring to Fig. 3. the IF signal converter circuit 92 
includes a . mixer 130 for mixing the output of the low- 20 
pass filter 1 26 with a first local oscillation signal supplied 
from the frequency selector circuit 96 and outputting an 
IF signal having a frequency which is equal to the fre- 
quency difference between the two signals, a fow-pass 
filter 132 for receiving the output of the mixer 130, and 25 
an IP amplifier 134 for amplifying an output of the low- 
pass filter 132 and supplying the same to an amplifier 
circuit 94, 

Referring to Fig. 4, the amplifier circuit 94 includes 
a SAW (surface acoustic wave) filter 1 40 for bandwidth- 30 
limiting an output from the IF signal converter circuit 92, 
and an AGC amplifier 1 42 for amplifying an output of the 
SAW filter 140 in accordance with an AGC control volt- 
age from an AGC control circuit 98 and supplying the 
sarhe to a low-pass filter 1 00. 35 

Referring to Fig. 5, the frequency selector circuit 96 
includes a first local oscillator 1 50 for oscillating the first 
local oscillation signal and supplying the same to the IF 
signal converter circuit 92, a PLL (Phase Locked Loop) 
circuit 1 52 for controlling the oscillation frequency of the 40 
first local oscillator 150 on the basis of channel data 
supplied from a microcomputer (not shown) through a 
terminal 72, and a PLL loop filter 154. The PLL loop fil- 
ter 154 is supplied with a tuning voitage from a terminai 
76, An output of the PLL loop filter 1 54 Is supplied to the 45 
first local oscillator 150. as well as the low-pass filter 
126 of the RF signal input circuit 90. 

Referring to Fig. 6, a baseband converter circuit 
116 includes two IQ mixers 160 and 162 for mixing the 
IF signal supplied from a low-pass filter 110 with two so 
second local oscillation signals, which are 90** out of 
phase with each other, supplied from a 90° phase 
shifter 1 14 and outputting I and Q signals respectively 

Referring to Fig. 7, an amplifier circuit 118 includes 
an amplifier 172. a low-pass filter 174 and another ss 
amplifier 176 for receiving the I signal from the base- 
band converter circuit 116, and an amplifier 182. a low- 
pass filter 184 and another amplifier 186 for receiving 
the Q signal from the baseband converter circuit 116. 


The tuner part 40 shown in Fig. 1 is different from 
the conventional tuner part 408 shown in Fig. 36 in that 
the IF signal demodulator part 52 and the l/Q signal 
demodulator part 54 are formed on different substrates 
42 and 44 and stored in different chassis 56 and 58 
respectively, that the IF signal demodulator part.52 has 
a terminal 80 for outputting the IF signal, and-^that the 
l/Q signal demodulator part 54 has a terminal 82 for 
receiving the IF signal. Further, the low-pass filters 100 
and 110 for matching an IF output impedance of the 
amplifier circuit 94 and an input Impedance of the base- 
band Qonvierter circuit 116 with each other are newly 
provided on the substrate 42 between the amplifier cir- 
cuit 94 and the terminal 80 and on the substrate 44 
between the terminal 82 and the baseband converter 
circuit 116 respectively. Alternatively, only one of the 
low-pass filters 100 and 110 may be provided. 

Figs. 8 to 10 illustrate the state of the IF signal 
demodulator part 52 and the l/Q signal demodulator 
part 54 assembled on a common main board 190. The 
low-pass filter 100 is formed by capacitors C-i and C2 
shown in Fig. 8 and a wiring pattern (stripline) Li which 
is formed therebetween. On the other hand, the low- 
pass filter 1 10 is formed by a wiring pattern (stripline) L2 
which is formed between the terminal 82 of the sub- 
strate 44 and the mixers 160 and 162 and two capaci- 
tors C3 and C4 which are connected to front and rear 
portions thereof. 

As shown in Figs. 8 to 1 0, the IF signal demodulator 
part 52 and the l/Q signal demodulator part 54 are 
formed on the different substrates 42 and 44 which are 
independent of each other respectively Further, the IF 
signal demodulator part 52 and the l/Q signal demodu- 
lator part 54 are stored in the different chassis 56 and 
58 respectively These chassis 56 and 58 are individu- 
ally mounted on the main board 190, so that the IF sig- 
nal output terminal 80 of the IF signal demodulator part 
52 and the IF signal input terminal 82 of the l/Q signal 
demodulator part 54 are electrically connected with 
each other through a pattern on the main board 190. 

The IF signal demodulator part 52 operates at a rel- 
atively high frequency Therefore, the substrate 42 is 
made of glass epoxy resin which is excellent in har- 
monic characteristic having a smaii influence of a 
capacitive component with respect to a harmonic com- 
ponent. On the other hand, the l/Q demodulator part 54 
operates at . a relatively low frequency (480 MHz). 
Therefore, the substrate 44 is made of low-priced paper 
phenol, since the influence by a capacitive component 
may not be much taken into consideration in case of 
deciding the material therefor Thus, the cost for the 
tuner part 40 can be preferably reduced without deterio- 
rating its performance. However, the materials for the 
substrates 42 and 44 are not restricted to the aforemen- 
tioned ones. 

In the tuner part 40 according to the embodiment 1 . 
the IF signal demodulator part 52 and the l/Q signal 
demodulator part 54 are stored In the different chassis 
56 and. 58 respectively, and respective ground patterns 
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are also Independent of each other. Therefore, the sec- 
ond local oscillation signals oscillated by a second local 
oscillator 112 provided in the l/Q signal demodulator 
part 54 and harmonics thereof are not mixed into the IF 
signal demodulator part 52 through the ground patterns 
or into the AGC control circuit 98 from the 90° phase 
shifter 1 14 through floating capacitances. Therefore, no 
harmonics of the frequencies of the second local oscil- 
lation signals are inputted in the RF signal input terminal 
60. The harmonics of the second local oscillation sig- 
nals are prevented from being mixed into the IF signal 
demodulator part 52 and causing signal interference, 
whereby an excellent receiving state can be regularly 
maintained. 

Further, the capacitors to C4 are mounted on the 
front and rear portions of the wiring patterns L-i and L2 
of the IF signal demodulator part 52 and the l/Q signal 
demodulator part 54 respectively, thereby forming the 
low-pass filters 100 and 110. When the low-pass filters 
100 and 110 are set at sufficiently high cut-off frequen- 
cies with respect to a necessary frequency band, the 
frequency characteristic of the tuner part 40 is improved 
to be flat in the. necessary frequency band. 

Fig. 11 illustrates changes of signal levels (dBm) 
with respect to frequencies in case of not providing and 
providing the low-pass filters 100 and 1 10 at (a) and (b) 
respectively. As shown at (a) in Fig. 11, the signal level 
(dBm) is gradually curvedly inclined with respect to the 
frequency change when no low-pass filters 100 and 110 
are provided. When the low-pass filters 100 and 1 10 are 
provided on the substrates 42 and 44 respectively as 
shown in the embodiment 1 (Fig. 1), a frequency char- 
acteristic having a flat portion with relatively small signal 
level change with respect to the frequency change is 
attained as shown at (b) in Fig. 1 1 . Therefore, the signal 
level change is reduced in the necessary frequency 
band, whereby occurrence of bit errors is effectively 
reduced in relation to the I and Q signals demodulated 
by the l/Q signal demodulator part 54. 

Fig. 12 illustrates an exemplary circuit structure of 
the first local oscillator 150. Referring to Fig. 12, the first 
local oscillator 150 is a Colpitts oscillator, which 
includes an oscillating transistor Tr-j , a ground capacitor 
C5, feedback capacitors Cs and C7. a coupling capacitor 
C4, an inductance element L3, resistances R^ to R3 for 
applying a prescribed bias voltage from a power source 
(5 V) to the transistor Tr-i , a variable capacitance diode 
D-i , and a resistance R4 for applying a tuning voltage to 
the variable capacitance diode D^. 

Fig. 13 illustrates a curve 200 showing the relation 
between tuning voltages and oscillation frequencies of 
the first local oscillation signal in case of employing the 
first local oscillator 150 shown in Fig. 12. 

Fig. 14 shows the circuit structure of the second 
local oscillator 112. The second local oscillator 112 is 
basically a Colpitts oscillator circuit, which includes an 
oscillating transistor Tr2. a ground capacitor C20. feed- 
back capacitors Cjs and C19, a coupling capacitor C14, 
an inductance element I1. capacitors C15 to C17 for fine- 


14 

controlling the oscillation frequency, and resistances R5 
to Rs for applying a prescribed vias voltage from a 
power source (5 V) to the transistor Tr2. The inductance 
element 1^ is prepared from a surface mount type ele- 

5 ment such as a dielectric coaxial resonator or a micros- 
tripline which is reliably fixed to a substrate. 

Referring to Fig. 14. the second local oscillator 112 
further includes capacitors C10 to C12 for removing the 
second local oscillation signals, a coupling capacitor 

10 and a variable capacitance diode Di . 

In the second local oscillator 1 12. the oscillation fre- 
quencies of the second local oscillation signals are set 
at prescribed values due to capacitance change of the 
variable capacitance diode D2 in response to voltage 

15 change of a control signal AFT (auto frequency tuning). 
If the oscillation frequencies of the second local oscilla- 
tion signals slightly deviate from norma! frequencies in 
the state defined by the control signal AFT, these oscil- 
lation frequencies are finely controlled to the prescribed 

20 values by changing the capacitance of the capacitor 
C17. This is because the inductance of the inductance 
element h is not variable. The control signal AFT is sup-, 
plied from an IC for QPSK dempdulation which is con- 
nected to a subsequent stage for the l/Q signal 

25 demodulator part 54. 

In the tuner part 40 according to the embodiment 1 , 
as hereinabove described, the inductance element 1^ 
provided in the second local oscillator 1 12 is prepared 
from a surface mount type element such as a dielectric 

30 coaxial resonator or a mlcrostripline which is reliably 
fixed to a substrate, and no air-core coil or the like is 
employed dissimilarly to the prior art. Thus, the follow- 
ing effect can be attained: 

In the digital satellite broadcasting receiver, it is 

35 important to avoid the so-called microphonic noise 
resulting from fluctuation of the frequencies of the sec- 
ond local oscillation signals from the second local oscil- 
lator 112 of the I/Q signal demodulator part 54 caused 
by external vibration. While the picture quality is merely 

40 slightly deteriorated in an analog receiver depending on 
noise, images are mosaicked or dot losses are caused 
when noise is generated in a digital receiver, to remark- 
ably deteriorate the picture quality. Therefore, such 
microphonic noise is preferably eliminated to the mini- 

45 mum. 

When the inductance element l-i is prepared from a 
surface mount type element which is reliably fixed to a 
substrate as shown in the embodiment 1, influences 
exerted by external vibration to the oscillation frequen- 
50 cles of the second local oscillator 112 are remarkably 
reduced as compared with the case of employing a con- 
ventional air-core coil. According to this embodiment, 
therefore, influences by microphonic noise can be 
extremely reduced as compared with the prior art. 

55 

Modification of Embodiment 1 

In the embodiment 1. the first local oscillator 150 
includes a single variable capacitance diode D^. as 
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shown in Fig. 12. However, the present invention is not 
restricted to this but a local oscillator 210 shown in Fig. 
1 5 can be substituted for the first local oscillator 1 50, for 
example. 

The local oscillator 210 shown in Fig. 15 Is different s 
from the first local oscillator 150 shown in Fig. 12 in that 
an additional variable capacitance diode D3 and a 
resistance R5 for applying a tuning voltage to the varia- 
ble capacitance diode D3 are newly added. The remain- 
ing points of the local oscillator 210 are identical to 
those of the first local oscillator 150 shown in Fig. 12. 
Therefore, detailed description thereof is not repeated 
here. 

When the local oscillator 210 shown in Fig. 15 is 
employed in place of the first local oscillator 150, the 
range of oscillation frequencies employable with respect 
to tuning voltages of a constant range is doubled as 
compared with the curve 200 of the embodiment 1 as 
shown in a curve 212 of Fig. 16, whereby frequencies 
over a wider range can be selected. 

Embodiment 2 

In each of the embodiment 1 and its modification 
shown in Figs. 1 to 16, the IF signal demodulator part 52 
and the l/Q signal demodulator part 54 are formed on 
different substrates 42 and 44 and mounted on different 
chassis 56 and 58 respectively However, the surfaces 
of the substrates 42 and 44 may not be flush with each 
other but may cause slight inclination therebetween 
depending on the assembled states of the IF signal 
demodulator part 52 and the l/Q signal demodulator 
part 54. In this case, the positions of the terminals 60 to 
80 and 82 to 88 of the IF signal demodulator part 52 and 
the l/Q signal demodulator part 54 may be so displaced 
from each other that these terminals cannot be inserted 
In the main board 190. It is unpreferable to lose the 
effect attained in the embodiment 1, in order to attain 
accuracy which is necessary for inserting the terminals 
into the main board 1 90. 

A tuner part 220 (see Fig. 17) according to an 
embodiment 2 of the present invention can avoid this 
problem. While Figs. 1 7 to 26 illustrate an apparatus 
according to the embodiment 2, components identical to 
those of the apparatus according to the embodiment 1 
are denoted by the same reference numerals. The 
names and functions of these components are also 
identical to each other. Therefore, detailed description • 
thereof isnot repeated here. 

Referring to Figs. 17 to 19. the tuner part 220 
according to the embodiment 2 is different' from the 
tuner part 40 (see Fig. 1) of the embodiment 1 in that IF 
signal demodulator part 52 and l/Q signal demodulator 
part 54 are formed not on different substrates but on the 
same substrate 222. However, this substrate 222 has a 
narrow portion 224 between regions provided with the 
IF signal demodulator part 52 and the.l/Q signal demod- 
ulator part 54 respectively, while the IF signal demodu- 
lator part 52 and the l/Q signal demodulator part 54 are 


stored in different chassis 56 and 58 respectively, simi- 
larly to the embodiment 1 . 

According to the structure shown in Fig. 1 7, the IF 
signal demodulator part 52 and the l/Q signal demodu- 
lator part 54 are formed on the single substrate 222. 
whereby no displacement between positions of termi- 
nals is caused dissimilarly to the above. Further, the IF 
signal demodulator part 52 and the l/Q signal demodu- 
lator part 54 are covered with different chassis 56 and 
58 respectively whereby harmonics of second local 
oscillation signals of the l/Q signal demodulator part 54 
can be effectively prevented from being mixed into the 
IF signal denriodulator part 52 and causing signal inter- 
ference. 

The specific structure is now described with refer- 
ence to Figs. 20 to 26. The substrate 222 is a single 
member as shown in Fig. 20, and upper and lower por- 
tions of its central part are so notched as to define left 
and right circuit forming parts 230 and 232 and a cou- 
pling part 224 coupling these circuit forming parts 230 
and 232 with each other. The IF signal demodulator part 
52 and the I/Q signal demodulator part 54 are formed 
on the circuit forming parts 230 and 232 respectively 
Receiving holes 236 for receiving inserters (described 
later) of the chassis 56 and 58 are formed in boundary 
portions beitween the coupling part 224 and the circuit 
forming parts 230 and 232 respectively. 

The chassis 56 provided on the side for forming the 
IF signal demodulator part 52 is made of a material pre- 
pared by plating an alloy of lead and tin on a steel sheet 
of about 0,6 mm.in thickness. As shown in Figs. 20 and 
21. the chassis 56 has a frame-shaped body part 238, 
which is provided with latches 240 for catching the sub- 
strate 222. Terminal outlet holes 242 are provided on 
one side surface of the body part 238 for taking out ter- 
minals 66 to 80. A horizontal pair of mounting holes 244 
for receiving catches 264 (see Figs. 24 and 25) provided 
on the other chassis 58 as well as inserters 246 to be 
inserted in the receiving holes 236 of the substrate 222 
are formed on the side surface of the body part 238 fac- 
ing the chassis 58. Further, stop projections 248 for 
mounting upper and lower lids (not shown) on the body 
part 238 are iormed on side portions of the body part 
238 facing upper and lower surfaces respectively 

Referring to Figs. 23 to 25. the chassis 58 provided 
on the side for forming the l/Q signal demodulator part 
54 is made of the same material as the chassis 56. and 
has a frame-shaped body part 258 as shown in Figs. 23 
to 25. Latches 260 for catching the substrate 222 are 
formed on a lower portion of the body part 258. Terminal 
outlet holes 262 are provided on one side portion of the 
body part 258 for taking out terminals 62, 64 and 82 to 
88. A horizontal pair of catches 264 to be mounted on 
the mounting holes 244 provided in the chassis 56 as 
well as inserters 268 to be inserted in the receiving 
holes 236 of the substrate 222 are formed on the side 
portion facing the chassis 56. Further, stop projections 
266 for mounting upper and lower lids (not shown) on 
the body part 258 are formed on upper and lower side 
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portions of the body part 238 respectively. 

In order to assemble the apparatus, the catches 
264 of the chassis 58 are previously Inserted in the 
mounting holes 244 of the chassis 56 as shown in Fig. 
26, and then caulked to integrally couple the chassis 56 s 
and 58 with each other, thereby forming a single part. 
Thus, the chassis 56 and 58 can be handled as an Inte- 
grated substance, whereby an operation of mounting 
the substrate 222 on the chassis 56 and 58 is effectively 
simplified, 

Then, the substrate 222 is inserted in the chassis 
56 and 58. At this time, the direction of the substrate 
222 is so set that the circuit forming parts 230 and 232 
provided with the IF signal demodulator part 52 and the 
l/Q signal demodulator part 54 are positioned in the is 
chassis 56 and 58 respectively At the same time, the 
inserters 246 and 268 of the chassis 56 and 58 are 
inserted in the receiving holes 236 formed in the cou- 
pling part 224 of the substrate 222. Then, the latches 
240 and 260 of the chassis 56 and 58 are inwardly bent 20 
to fix the substrate 222 to the chassis 56 and 58. 

Due to the employment of the aforementioned sin- 
gle substrate 222, the terminals 62 to 88 of the demod- 
ulator parts 52 and 54 taken out from the terminal outlet 
holes 242 and 262 of the chassis 56 and 58 are neces- 25 
sarily flush with each other. Thus, mounting accuracy 
for mounting the substrate 222 and the chassis 56 and 
58 on a main board is improved. Further, no careful 
operation Is required for making the IF signal demodula- 
tor part 52 and the l/Q signal demodulator part 54 flush 30 
with each other, whereby the substrate 222 can be 
readily mounted on the main board. 

Then, the substrate 222 and the chassis 56 and 58 
are joined with each other by soldering In a solder dip- 
ping step, and the upper and lower lids (not shown) are 35 
finally stopped on the stop projections 248 and. 266 of 
the body parts 238 and 258 of the chassis 56 and 58 
respectively 

According to the tuner part 220 of the embodiment 
2. the IF signal demodulator part 52 and the l/Q signal 40 
demodulator part 54 formed on the substrate 222 are 
covered with and stored in the chassis 56 and 58 
respectively However, the coupling part 224 of the sub- 
strate 222 is provided with no power supply line, signal 
line or ground pattern, whereby second local oscillation 45 
signals from a second local oscillator 11 2 of the l/Q sig- 
nal demodulator part 54 are neither mixed Into the IF 
signal demodulator part 52 through such a power sup- 
ply line, signal line or ground pattern nor mixed into an 
ADC control circuit 98 from a 90** phase shifter 114 so 
through a floating capacitance. Consequently, signal 
interference is prevented, and an excellent receiving 
state can be regularly maintained. 

The chassis 56 and 58 are electrically connected 
with each other in the caulked portions of the catches 55 
264. Since the inserters 246 and 268 of the chassis 56 
and 58 are inserted in the receiving holes 236 of the 
substrate 222 respectively the substrate 222 Is reliably 
connected to the chassis 56 and 58 and reliably 


grounded. Thus, the aforementioned phenomenon of 
causing signal Interference by the second local oscilla- 
tion signals is further reliably prevented. 

Embodiment 3 


Fig. 27 Is a block diagram of a tuner part 270 
according to an embodiment 3 of the present invention. 
Referring to Fig. 27. this tuner part 270 includes an IF 
signal demodulator part 52 which is identical to that In 
the embodiment 1, and an l/Q signal demodulator part 
272 which is different from that in the embodiment 1. 
Referring to Figs. 27 and 1. Identical components are 
denoted by the same reference numerals. The names 
and functions of .these components are also identical to 
each other. Therefore, detailed description thereof is not 
repeated here. 

The l/Q signal demodulator part 272 is different 
from the l/Q signal demodulator part 54 according to the 
embodiment 1 in that the same includes a baseband 
converter circuit 284 for receiving an AGO control volt- 
age from a subsequent IC for QPSK demodulation 
through a terminal 286. mixing an IF signal supplied 
from a low-pass filter 1 10 with second local oscillation 
signals supplied from a 90*» phase shifter 110 respec- 
tively and level-controlling the same in response to the 
AGC control voltage' in place of the baseband converter 
circuit 1 16 of the embodiment 1, and that the same fur- 
ther Includes an AGC detector circuit 280 for receiving 
the output of. the low-pass filter 1 10. detectjng the level 
of the IF signal inputted in the baseband converter cir- 
cuit 284 and supplying the detected level to the AGC 
control circuit 98 as a control voltage. 

An output of the AGC detector circuit 280 is sup- 
plied to the AGC control circuit 98 through a terminal 
282, a main board (not shown), and a terminal 78 of the 
IF signal demodulator part 52. In each of the embodi- 
ments 1 and 2/ the AGC control circuit 98 is supplied 
with the AGC control voltage from the subsequent 
QPSK demodulation IC. According to this embodiment, 
on the other hand, the AGC control circuit 98 operates 
in accordance with the control voltage from the subse- 
quent l/Q demodulator circuit 272, Therefore, the IF sig- 
nal inputted in the baseband converter circuit 284 is 
maintained at a substantially constant level. The AGC 
control voltage from the QPSK demodulation IC may 
simply fine-control the gain at the baseband converter 
circuit 284. whereby the AGC response of the overall 
tuner part 270 is effectively quickened. 

Fig. 28 shows the circuit structure of the AGC 
detector circuit 280, Referring to Fig.* 28. the AGC 
detector circuit 280 includes an amplifier 290, two 
diodes 292 and 296, a resistance 294 having a 
grounded first end. and an operational amplifier 298 
having a plus terminal connected with outputs of the 
diodes 292 and 296 and a minus terminal connected 
with a second terminal of the resistance 294 respec- 
tively An output of the operational amplifier 298 is con- 
nected to an AGC OUT terminal 282. 
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Referring to Fig. 29. the baseband converter circuit 
284 includes mixers 300 and 302 for receiving the IF 
signal from the low-pass filter 1 10, mixing the same with 
the second local oscillation signals, which are 90° out of 
phase with each other,, supplied from the 90** phase 
shifter 114 respectively and fine-controlling the gain in 
response to the AGC control voltage supplied from the 
terminal 286 respectively. Outputs of the mixers 300 
and 302. which are I and Q signals respectively, are 
supplied to an amplifier circuit 118. 

Referring to Fig. 27, the l/Q signal demodulator part 
272 is stored in a chassis 274 which is different from a 
chassis 56. This chassis 274 has a similar shape to the 
chassis 58 in the embodiment 1. However, a. substrate 
276 In the embodiment 3 is somewhat larger than the 
substrate 44 of the embodiment 1. since the circuit 
scale of the l/Q signal demodulator part 272 is some- 
what larger than that of the l/Q signal demodulator part 
54 in the embodiment 1 . Thus, the chassis 274 is also 
somewhat larger than the chassis 58 of the embodiment 
1. 

Fig. 30 shows a state of assembling the IF signal 
demodulator part 52 and the l/Q signal demodulator 
part 272 along with the chassis 56 and 274 in the appa- 
ratus according to the embodiment 3. 

According to the apparatus of the embodinnent 3, 
the I and Q signals can be maintained at proper levels 
by finely controlling the gain in the baseband converter 
circuit 284. Fig. 31 shows this effect. As shown in Fig, 
31, the input level in the l/Q demodulator is reduced in 
high and tow Input frequency portions in case of provid- 
ing no AGC detector circuit 280 (shown by a one-dot 
chain line in Fig. 31). while the apparatus according to 
the embodiment 3 has a substantially constant input 
level as shown by a solid line in Fig. 31. Thus. I and Q 
signals of proper levets can be obtained by performing 
slight gain control at the baseband converter circuit 284, 
whereby digital satellite broadcasting can be effectively 
received in an excellent state, in addition to the effect 
attained by the embodiment 1 . 

Embodiment 4 

In a tuner part 310 (see Fig. 32) according to an 
embodiment 4 of the present Invention, the AGC detec- 
tor circuit 280 provided in the apparatus of the embodi- 
ment 3 is employed in consideration of its effect, while 
an IF signal demodulator part and an i/Q signal demod- 
ulator part are formed on the same substrate again dis- 
similarly to the embodiment 3. 

Referring to Fig. 32, the tuner part 310 includes an 
IF signal demodulator part 314 arid an l/Q signal 
demodulator part 316 which are formed on a single sub- 
strate 318. 

The IF signal demodulator part 314 is different from 
the IF signal demodulator part 52 of the embodiment 3 
only In a point that an output of an amplifier circuit 94 is 
directly connected to a baseband converter circuit 284. 
with provision of no low-pass filter 100. The l/Q signal 


demodulator part 316 is different from the. l/Q signal 
demodulator part 272 of the embodiment 3 shown in 
Fig. 27 only in a point that no low-pass filter 1 10 is pro- 
vided so that the baseband converter circuit 284 directly 

5 receives the output of the amplifier circuit 94. Referring 
to Figs. 32 and 27, identical components are.denoted by 
the same reference numerals. The names and functions 
of these cornponents are also identical to each other. 
Therefore, detailed description thereof is not repeated 

10 here. 

In the tuner part 310 according to the embodiment 
4, the IF signal demodulator part 314 and the l/Q signal 
demodulator part 31 6 are formed on the same substrate 
318, and stored in a single chassis 312, Also In this 

IS case. It is possible to maintain an IF signal at a substan- 
tially constant level by detecting the level of the IF signal 
inputted in the baseband converter circuit 284 by the 
AGC detector circuit 280 and controlling amplification in 
the amplifier circuit 94 in response to this value. An out- 

20 put of a proper level can be attained by simply fine-con- 
trolling a mixer In the baseband converter circuit 284. 
Thus, the AGC response is quickened in the overall 
tuner part 310. whereby demodulation in a subsequent 
stage can be effectively performed in an excellent state. 

25 Fig. 33 schematically illustrates an assembled state 
of the substrate 318 and the chassis 312 in the appara- 
tus according to the. embodiment 4. ' . _ 

In the apparatus according to the embodiment 4. 
demodulation can be . performed in an excellent state 

30 due to excellent AGC response, while no problem of dis- 
placement is caused In relation to the positions of termi- 
nals dissimilarly to the case of employing different 
substrates, due to the employment of the single sub- 
strate. 

35 

Embodiment 5 

Fig. 34 is a block diagram showing the circuit 
arrangement of a tuner part 330 according to an 

40 embodiment 5 of the present invention. Referring to Fig. 
34. the feature of this tuner part 330. which is similar to 
the tuner part 40 of the embodiment 1 , resides in that a 
demodulator part 332 including an integrated circuit 350 
for QF5K demoduiaxion is piOvided iri place of the l/Q 

45 signal demodulator part 54 shown in Fig. 1. The inte- 
grated circuit for QPSK demodulation is placed In the 
subsequent stage for the l/Q signal demodulator part in 
each of the embodiments 1 to 4, 

Referring to Fig. 34, the demodulator part 332 

so includes low-pass filters 356 and 358 for receiving out- 
puts of amplifiers 1 72 and 182 respectively, an A/D con- 
verter 352 for analog-to-digital converting outputs of the 
low-pass filters 356 and 358. the integrated circuit 350 
for performing QPSK demodulation, Viterbi decoding, 

55 Reed-Solomon error correction etc, shown In Fig. 35 on 
1 and Q signals converted to digital values by the A/D 
converter 352 for obtaining a transport output, and a 
third local oscillator 354 whose frequency is controlled 
by the integrated circuit 350. in addition to the structure 
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of the l/Q signal demcdulator part 54 in the embodiment 
1. A third local oscillation signal from the third local 
oscillator 354 is supplied to the low-pass filters 356 and 
358. 

In the tuner part 330 according to the embodiment 5 
5. the demodulator part 332 is formed on a substrate 
334. and stored in a chassis 340 which is different from 
a chassis 56 of a substrate 42 on the side of an IF signal 
demodulator part 52. 

Referring to Figs. 34, 1 and 8, identical components io 
are denoted by the same reference numerals. The 
names and functions of these components are also 
identical to each other. Therefore, detailed description 
thereof is not repeated here. 

The tuner part 330 according to the embodiment 5 75 
has such an effect that a transport signal output can be 
stably obtained in a compact structure. 

In each of the aforementioned embodiments, the 
second local oscillator 112 is assumed to be a quasi- 
synchronous circuit, such as a SAW oscillator, for exam- 20 
pie. which is not controlled by the subsequent QPSK 
demodulator. The SAW oscillator can oscillate a con- 
stant frequency in high accuracy with no control by a 
QPSK demodulator. However, the SAW oscillator is dis- 
advantageously high-priced. If the QPSK demodulator 25 
can also control the second local oscillator, therefore, a 
synchronous drcuit of a lower cost such as a tank oscil- 
lator may alternatively be employed. 

According to the present invention, as hereinabove 
described, harmonics of second local oscillation signals 30 
of the l/Q signal demodulator part are prevented from 
being mixed into the IF signal demodulator part. Occur- 
rence of signal interference in the IF signal demodulator 
part is prevented, and satellite broadcasting can be reg- 
ularly received in an excellent state. Thus, no inconven- 35 
ience such as deterioration of the picture quality is 
caused. 

When the l/Q signal demodulator part and the IF 
signal demodulator part are formed on a common sub- 
strate, further, the terminals of the respective demodu- 40 
lator parts can be aligned with each other in high 
accuracy Thus, the l/Q signal demodulator part and the 
IF signal demodulator part can be readily and correctly 
mounted on the main board. 

When the IF signal demodulator part and the l/Q 45 
signal demodulator part are stored in different chassis 
which are integrally coupled with each other, these 
chassis can be handled as a singlepart. Thus, the tuner 
part can be further readily assembled. 

When inserters for the substrate are formed on so 
opposite portions of the chassis to be inserted in the 
substrate, both of the substrate and the chassis are reli- 
ably connected to the ground potential. Therefore, sig- 
nal interference can be further reliably prevented. 

When the IF signal demodulator part and the l/Q 55 
signal demodulator part are formed on different sub- 
strates, the l/Q signal demodulator part of the lower fre- 
quency side can be prepared from relatively low-priced 
paper phenol or the like. There is no need to employ rel- 


atively high-priced glass epoxy resin, whereby the cost 
for the tuner part can be reduced. 

In case of providing low-pass filters through parts of 
wiring patterns, a flat characteristic with small signal 
level fluctuation can be attained in a necessary fre- 
quency band even if frequencies fluctuate. Thus, occur- 
rence of bit errors is reduced and signals can be reliably 
received. 

When the level of the IF signal which is supplied 
from the IF signal demodulator part to the l/Q signal 
demodulator part is detected and supplied to the ampli- 
fier means of the IF signal demodulator part as a control 
signal, the IF signal is at a substantially constant level. 
In the l/Q signal demodulator part, the output level can 
be maintained constant by simply fine-controlling the 
gain of the mixer. Thus, the response of the tuner part 
can be quickened, the demodulation processing in the 
subsequent stage can be performed in an excellent 
state, and the picture quality can be improved. 

The second oscillation signal generating circuit may 
be a synchronous circuit provided with feedback from 
the PSK/QPSK demodulator of the subsequent stage, 
or a quasi-synchronous circuit oscillating local oscilla- 
tion signals of prescribed frequencies with no feedback. 
In case of a synchronous circuit, a low-priced one such 
as a tank oscillator can be employed. In case of a quasi- 
synchronous local oscillator circuit, on the other hand, 
processing in the subsequent stage demodulator can 
be simplified. 

Although the present invention has been described 
and illustrated in detail, it is clearly understood that the 
same is by way of illustration and example only and is 
not to be taken by way of limitation, the spirit and scope 
of the present invention being limited only by the terms 
of the appended claims. 

Claims 

1 . A digital satellite broadcasting receiver for receiving 
digital satellite broadcasting, having a tuner part 
including: 

an IF signal demodulator, part for selecting a 
signal of a single channel from an RF signal 
being received by an antenna and converting 
the same to an IF signal; 
an l/Q signal demodulator part for demodulat- 
ing I and Q signals being baseband signals 
from said IF signal being outputted from said IF 
signal demodulator part; 
a first shielding storer for storing said IF signal 
demodulator part; and 

a second shielding storer, being different from 
said first shielding storer, for storing said l/Q 
signal demodulator part. 

2. The digital satellite broadcasting receiver in accord- 
ance with claim 1 , wherein 

said IF signal demodulator part includes a 
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first substrate and a circuit element for IF signal 
demodulation being arranged on said first sub- 
strate, and 

said l/Q signal demodulator part Includes a 
second substrate being different from said first sub- 5 
strate and a circuit element for l/Q signal demodu- 
lation being arranged on said second substrate. 

3. The digital satellite broadcasting receiver In accord- 
ance with claim 2, wherein 10 

said IF signal demodulator part includes: 

an RF signal input circuit for inputting said RF 
' signal, 

a first oscillator circuit for selecting a signal oif a is 
single channel from said RF signal, and 
amplifier means for mixing said local oscillation 
signal with said RF signal, converting the same 
to an IF signal, and amplifying said IF signal at 
an amplification factor being decided by an 20 
externally supplied control signal, and 

said l/Q signal demodulator part includes:. 

a second oscillation signal generating circuit for 25 
generating a second local oscillation signal, 
having a frequency being substantially identical 
to that of said IF signal, for orthogonally detect- 
ing said IF signal, 

a mixer for orthogonally detecting said IF signal so 
with said local oscillation signal and demodu- 
lating said baseband signals, 
a detector circuit being connected to receive 
said IF signal being inputted In said mixer for 
detecting said IF signal being inputted in said 35 
mixer and outputting said control signal to be 
supplied to said amplifier means, and 
an amplifier circuit for amplifying outputs of 
said mixer, controlling the same to a prescribed 
bandwidth, and outputting the same. 4o 

4. The.digital satellite broadcasting receiver in accord- 
ance with claim 1 ..wherein 

wherein said IF signal demodulator part and 
said I7Q signal demodulator part include circuit ele- 45 
ments for IF signal demodulation and l/Q signal 
demodulation being arranged on different first and 
second regions of a surface of a common single 
substrate respectively, and 

said first and second shielding storers store so 
said first and second regions of said common single 
substrate respectively 

5. The digital satellite broadcasting receiver in accord- 
ance with claim 4. wherein ss 

said first and second shielding storers are 
coupled with each other to form a single part, so 
that said common single substrate and said circuit 
elements for IF signal demodulation and l/Q signal 


demodulation being arranged on said common sin- 
gle substrate are stored in coupled said first and 
second shielding storers. 

6. The digital satellite broadcasting receiver in accord- 
ance with claim 5. wherein ^ 

each of said first and second shielding stor- 
ers includes: 

a body part, and 

a protruding part being provided on a lower 
portion of said body part, and 
said common single substrate has openings 
being formed in predetermined positions for 
receiving said protruding parts of said first and 
second shielding storers. 

7. The digital satellite broadcasting receiver in accord- 
ance with claim 6. wherein 

said protruding parts of said first and second 
shielding storers are formed on positions to be 
opposed to each other when said first and second 
shielding storers are coupled with each other. 

8. The digital satellite broadcasting receiver In accord- 
ance vyith claim 4. wherein 

said IF signal demodulator part includes: 

an RF signal input circuit for Inputting said RF 
signal, 

a first oscillator circuit for oscillating a first local 
oscillation signal for selecting a signal of a sin- 
gle channel from said RF signal, and 
amplifier means for mixing said local oscillation 
signal with said RF signal, converting the same 
to an IF signal, and amplifying said IF signal at 
an amplification factor being decided by an 
externally supplied control signal, and 

said l/Q signal demodulator part Includes: 

a second oscillation signal generating circuit for 
generating a second local oscillation signal, 
having a frequency being subsianiiaiiy idenlical 
to that of said IF signal, for orthogonally detect- 
ing said IF signal, 

a mixer for orthogonally detecting said IF signal 
with said local oscillation signal and demodu- 
lating said baseband signals, 
a detector circuit being connected to receive 
said IF signal being inputted in said mixer for 
detecting said IF signal being inputted in said 
mixer and outputting said control signal to be 
supplied to said amplifier means, and 
an amplifier circuit for amplifying outputs of 
said mixer, controlling the same to a prescribed 
bandwidth, and outputting the same. . 

9. The digital satellite broadcasting receiver in accord- 
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ance with claim 1 . wherein 

said second substrate is made of paper phe- 
nol. 

1 0. The digital satellite broadcasting receiver in accord- 5 
ance with claim 9, wherein 

said IF signal demodulator part includes: 

an RF signal input circuit for inputting said RF 
signal, io 
a first oscillator circuit for oscillating a first local 
oscillation signal for selecting a signal of a sin- 
gle channel from said RF signal, and 
amplifier nheans for mixing said local oscillation 
signal with said RF signal, converting the same is 
to an IF signal, and amplifying said IF signal at 
an amplification factor being decided by an 
externally supplied control signal, and 

said l/Q signal demodulator part includes: 20 

a second oscillation signal generating circuit for 
generating a second local oscillation signal, 
having a frequency being substantially identical 
to that of said IF signal, for orthogonally detect- 25 
ing said IF signal, 

a mixer for orthogonally detecting said I F signal 
with said local oscillation signal and demodu- 
lating said baseband signals, 
a detector circuit being connected to receive 3o 
said IF signal being inputted in said mixer for 
detecting said IF signal being inputted in said 
mixer and outputting said control signal to be 
supplied to said amplifier means, and 
an amplifier circuit for amplifying outputs of 35 
said mixer, controlling the same to a Prescribed 
bandwidth, and outputting the same. 


1 1 . The digital satellite broadcasting receiver in accord- 
ance with claim 1 , wherein 

said IF signal demodulator part includes: 


40 


a substrate, 

a circuit element for IF signal demodulation 
being arranged on said substrate. 45 
an IF signal output terminal for deriving said IF 
signal being outputted from said circuit element 
for IF signal demodulation to the exterior of 
said substrate, 

a wiring pattern being formed on a surface of so 
said substrate between said circuit element for 
IF signal demodulation and said |F. signal out- 
put terminal, and 

a first low-pass filter being formed through said 
wiring pattern, 55 

12. The digital satellite broadcasting receiver in accord- 
ance with claim 1 1 . wherein 

said l/Q signal demodulator part includes: 


a second substrate being different from said 
substrate, 

a circuit element for l/Q signal demodulation 
being arranged on said second substrate, 
an IF signal input terminal for receiving said IF 
signal being outputted from said IF signal 
demodulator part and derived from said IF sig- 
nal output terminal to the exterior of said sub- 
strate from said second substrate, 
a wiring pattern being formed on a surface of 
said second substrate between said IF signal 
input terminal and said circuit element for l/Q 
signal demodulation, and 
a second low-pass filter being formed through 
said wiring pattern. 

1 3. The digital satellite broadcasting receiver in accord- 
ance with claim 12. wherein 

said IF signal demodulator part includes: 

an RF signal input circuit for inputting said RF 
signal, 

a first oscillator circuit for oscillating a first local 
oscillation signal for selecting a signal of a sin- 
gle channel from said RF signal, and 
amplifier means for mixing said local oscillation 
signal with said RF signal, converting the same 
to an IF signal, and amplifying said IF signal at 
an amplification factor being decided by. an 
externally supplied control signal, and 

said l/Q signal demodulator part includes: 

a second oscillation signal generating circuit for 
generating a second local oscillation signal, 
having a frequency being substantially identical 
to that of said IF signal, for orthogonally detect- 
ing said IF signal, 

a mixer for orthogonally detecting said IF signal 
with said local oscillation signal and demodu- 
lating said baseband signals, 
a detector circuit being connected to receive 
said IF signal being inputted in said mixer for 
detecting said IF signal being inputted In said 
mixer and outputting said control signal to be 
supplied to said amplifier means, and 
an amplifier circuit for amplifying outputs of 
said mixer.. controlling the same to a prescribed 
bandwidth, and outputting the same. 

14. The digital satellite broadcasting receiver in accord- 
ance with claim 1 1 , wherein 

said IF signal demodulator part includes: 

an RF signal input circuit for inputting said RF 
signal, 

a first oscillator circuit for oscillating a first local 
oscillation signal for selecting a signal of a sin- 
gle channel from said RF signal, and 
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amplifier means for mixing said local oscillation 
signal with said RF signal, converting the same 
to an IF signal, and amplifying said IF signal at 
an amplification factor being decided by an 
externally supplied control signal, and 5 

. said l/Q signal demodulator part includes: 

a second oscillation signal generating circuit for 
generating a second local oscillation signal, 10 
having a frequency being substantially identical 
to that of said IF signal, for orthogonally detect- 
ing said IF signal, 

a mixer for orthogonally detecting said IF signal 

with said local oscillation signal and demodu- is 

lating said baseband signals, 

a detector circuit being connected to receive 

said IF signal being inputted in said mixer for 

detecting said IF signal being inputted in said 

mixer and outputting said control signal to be 20 

supplied to said amplifier means, and 

an amplifier circuit for amplifying outputs of 

said mixer, controlling the same to a prescribed 

bandwidth, and outputting the same. 

25 

15. The digital satellite broadcasting receiver in accord- 
ance with claim 1 , wherein 

said IF signal demodulator part outputs 
demodulated said IF signal, and 

said l/Q signal demodulator part includes: 30 

a substrate. 

a circuit element for l/Q signal demodulation 
being arranged on said substrate, 
an IF signal input terminal for receiving said IF 3S 
signal being outputted from said IF signal 
demodulator part, 

a wiring pattern being formed on a surface of 
said substrate between said IF signal input ter- 
minal and said circuit element for l/Q signal 40 
demodulation, and 

a low-pass filter being formed through said wir- 
ing pattern. 

16. The digital satellite broadcasting receiver in accord- 45 
ance with claim 1 5, wherein 

said IF signal demodulator part includes: 

an RF signal input circuit for inputting said RF 
signal, 50 
a first oscillator circuit for oscillating a first local 
oscillation signal for selecting a signal of a sin- 
gle channel from said RF signal, and 
amplifier means for mixing said local oscillation 
signal with said RF signal, converting the same ss 
to an IF signal, and amplifying said IF signal at 
an amplification factor being decided by an 
externally supplied contrpi signal, and 


said l/Q signal demodulator part includes: 

a second oscillation signal generating circuit for 
generating a second local oscillation signal, 
having a frequency being substantially Identical 
to that of said IF signal, for orthogonally detect- 
ing said IF signal, 

a mixer for orthogonally detecting said IF signal 
with said local oscillation signal and demodu- 
lating said baseband signals, 
a detector circuit being connected to receive 
said IF signal being inputted in said mixer and 
detecting said IF signal being inputted in said 
mixer for outputting said control signal to be 
supplied to said amplifier means, and 
an amplifier circuit for amplifying outputs of 
said mixer, controlling the same to a prescribed 
bandwidth, and outputting the same. 

1 7. The digital satellite broadcasting receiver in accord- 
ance with claim 1 , wherein 

said IF signal demodulator part includes: 

an RF signal input circuit for inputting said RF 

signal. 

a first oscillator circuit for oscillating a first local 
oscillation signal for selecting a signal of a sin- 
gle channel from said RF signal,^ and * 
amplifier means for mixing said local oscillation 
signal with said RF signal, converting the same 
to an IF signal, and amplifying said IF signal at 
an amplification factor being decided by an 
externally supplied control signal, and 

said l/Q signal demodulator part includes: 

a second oscillation signal generating circuit for 
generating a second local oscillation signal, 
having a frequency being substantially identical 
to that of said IF signal, for orthogonally detect- 
ing said IF signal, 

a mixer for orthogonally detecting said IF signal 
with said local oscillation signal and demodu- 
lating said baseband signals, 
a detector circuit being connected to receive 
said IF signal being inputted in said mixer for 
detecting said IF signal being inputted in said 
mixer and outputting said control signal to be 
supplied to said amplifier means, and 
an amplifier circuit for amplifying outputs of 
said mixer, controlling the same to a prescribed 
bandwidth, and outputting the same. 

18. The digital satellite broadcasting receiver in accord- 
ance with claim 1 1 . whereiri 

said amplifier circuit includes:. 

an amplifier for amplifying said baseband sig- 
nals.. 
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a low-pass filter for limiting outputs of said 
amplifier to a prescribed bandwidth while cut- 
ting off a feedback signal from a subsequent 
circuit, and 

another amplifier for amplifying outputs of said 
low-pass filter. 

1 9. The digital satellite broadcasting receiver in accord- 
ance with claim 18. wherein 

said second oscillation signal generating cir- 
cuit is a synchronous circuit being provided with 
feedback from a subsequent PSK/QPSK demodu- 
lator. 

20. The digital satellite broadcasting receiver in accord- 
ance with claim 18. wherein 

said second oscillation signal generating cir- 
cuit is a quasi-synchronous circuit for oscillating a 
local oscillation signal of a prescribed frequency 
with no feedback. 

21 . The digital satellite broadcasting receiver in accord- 
ance with claim 17. wherein 

said second oscillation signal generating cir- 
cuit is a synchronous circuit being provided with 
feedback from a subsequent PSK/QPSK demodu- 
lator. 

22. The digital satellite broadcasting receiver in accord- 
ance with claim 1 7, wherein 

said second oscillation signal generating cir- 
cuit is a quasi-synchronous circuit for oscillating a 
• local oscillation signal of a prescribed frequency 
with no feedback. 

23. A digital satellite broadcasting receiver having a 
tuner circuit for receiving digital satellite broadcast- 
ing, including: 

an IF signal demodulator part for selecting a 
signal of a single channel from a received RF 
signal, converting the same to an IF signal, 
amplifying said IF signal to a proper level, and 
outputting the same; and 
an l/Q signal demodulator part for dembdulat- 
. ing said IF signal being outputted from said IF 
signal demodulator part and outputting base- 
band signals including I and Q signals, wherein 

said IF signal demodulator part includes: 

an RF signal input circuit for inputting said RF 
signal, 

a first oscillator circuit for oscillating a first local 
oscillation signal for selecting said signal of 
said single channel from said RF signal, and 
amplifier means for mixing said first local oscil- 
lation signal with said RF signal, converting the 
same to an IF signal, and amplifying said IF 


signal at an amplification factor being decided 
by an externally supplied control signal, and 

said l/Q signal demodulator part includes: 

5 

a second oscillation signal generating circuit for 
generating a second local oscillation signal, 
having a frequency being substantially identical 
to that of said IF signal, for orthogonally detect- 

10 ing said IF signal, 

a mixer for orthogonally detecting said IF signal 
with said second local oscillation signal and 
demodulating said baseband signals, 
a matching filter circuit being inserted in a front 

15 stage of said mixer for matching an IF output 

impedance of said IF signal demodulator part 
with an input impedance of said mixer, and 
an amplifier circuit for amplifying outputs of 
said mixer, controlling the same to a prescribed 

20 bandwidth, and outputting the same. 

24. The digital satellite broadcasting receiver in accord- 
ance with claim 23. further including a detector cir- 
cuit being connected to receive said IF signal being 

25 inputted in said mixer for detecting said IF signal 
and outputting said control signal to be supplied to 
said amplifier means. 

25. The digital satellite broadcasting receiver in accord- 
so - -ance with claim 24, wherein 

said second oscillation signal generating cir- 
cuit is a synchronous circuit being provided with 
feedback from a subsequent PSK/QPSK demodu- 
lator. 

35 

26. The digital satellite broadcasting receiver in accord- 
ance with claim 24, wherein 

said second oscillation signal generating cir- 
cuit is a quasi-synchronous circuit for oscillating a 
40 local oscillation signal of a prescribed frequency 
with no feedback. 

27. The digital satellite broadcasting receiver in accord- 
ance with claim 23. wherein 

45 said second oscillation signal generating cir- 

cuit is a synchronous circuit being provided with 
feedback from a subsequent PSK/QPSK demodu- 
lator. 

50 28. The digital satellite broadcasting receiver in accord- 
ance with claim 23, wherein 

said second oscillation signal generating cir- 
cuit is a quasi-synchronous circuit for oscillating a 
local oscillation signal of a prescribed frequency 

55 with no feedback. 

29. The digital satellite broadcasting receiver in accord- 
ance with claim 23, wherein 

said IF signal demodulator part is formed on 
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a first substrate, and 

said f/Q signal demodulator part, is formed 
on a second substrate. 

30. The digital satellite broadcasting receiver in accord- 5 
ance with claim 29, wherein 

said IF signal demodulator part is formed by 
a single first shield structural body, and 

said l/Q signal demodulator part is formed 
by a second shield structural body io 

31 . The digital satellite broadcasting receiver in accord- 
ance with claim 30, wherein 

said first and second shield structural bodies 
are coupled with each other to form a single part. is 

32. The digital satellite broadcasting receiver in accord- 
ance with claim 23, wherein 

said matching filter circuit includes a low- . 
pass filter including a microstripline being formed 20 
on a substrate. 

33. The digital satellite broadcasting receiver in accord- 
ance with claim 23, wherein both of said first and 
second oscillation signal 

generating circuits include dielectric resona- 
tors as inductances. 

34. A digital satellite broadcasting receiver having a 
tuner part for receiving digital satellite broadcasting, 30 

including: 

an IF signal demodulator part for selecting a 
signal of a single channel from a received RF 
signal, converting the same to an IF signal, 35 
amplifying said \f signal to a proper level, and 
outputting the same; and 
.an l/Q signal demodulator part for demodulat- 
ing said IF signal being outputted from said IF 
signal demodulator part and outputting base- 40 
band signals including I and Q signals, wherein 

said IF signal demodulator part Includes: 

an RF signal Input circuit for inputting said RF 45 
signal, 

a first oscillator circuit for oscillating a first local 
oscillation signal for selecting said signal of " 
said signal channel from said RF signal, and 
amplifier means for mixing said first local oscil- so 
lation signal with said RF signal, converting the 
same to an IF signal, and amplifying said IF 
signal at an amplification factor being decided 
by an externally supplied control signal, and 

55 

said l/Q signal demodulator part includes: 

a second oscillaition signal generating circuit for 
generating a second oscillation signal, having a 


frequency being substantially identical to that 
of said IF signal, for orthogonally detecting said 
IF signal, 

a mixer for orthogonally detecting said IF signal 
with said local oscillation signal and demodu- 
lating said baseband signals, 
a detector circuit being connected to receive 
said IF signal being Inputted in said mixer for 
detecting said IF signal and outputting said 
control signal to be supplied to said amplifier 
means, and 

an amplifier circuit for amplifying outputs of 
said mixer, controlling the same to a prescribed 
bandwidth, and outputting the same. 
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